The effect of alphaB-crystallin and Hsp27 on the availability of translation initiation factors in heat-shocked cells.
The mechanism of the translational thermotolerance provided by the small heat shock proteins (sHsps) alphaB-crystallin or Hsp27 is unknown. We show here that Hsp27, but not alphaB-crystallin, increased the pool of mobile stress granule-associated enhanced green fluorescent protein (EGFP)-eukaryotic translation initiation factor (eIF)4E in heat-shocked cells, as determined by fluorescence recovery after photobleaching. Hsp27 also partially prevented the sharp decrease in the pool of mobile cytoplasmic EGFP-eIF4G. sHsps did not prevent the phosphorylation of eIF2alpha by a heat shock, but promoted dephosphorylation during recovery. Expression of the C-terminal fragment of GADD34, which causes constitutive dephosphorylation of eIF2alpha, fully compensated for the stimulatory effect of alphaB-crystallin on protein synthesis in heat-shocked cells, but only partially for that of Hsp27. Our data show that sHsps do not prevent the inhibition of protein synthesis upon heat shock, but restore translation more rapidly by promoting the dephosphorylation of eIF2alpha and, in the case of Hsp27, the availability of eIF4E and eIF4G.